9f)                          SPECIFIC INDTJCTIVE  CAPACITY                   [CH. IV

of one electrified body on another, but are due to effects in the dielec-
tric filling the space between the electrified bodies.

The results obtained in Chapters n and in were deduced on the
supposition that there was only one dielectric, air, in the field; these
require modification in the general case when we have any number
of dielectrics in the field. We shall now go on to consider the theory
of this general case.

We assume that each unit of positive electricity, whatever be the
medium by which it is surrounded, is the origin of a Faraday tube,
each unit of negative electricity the termination of one. Let us con-
sider from this point of view the case of two parallel plate condensers
A and S, the plates of A and B being at the same distance apart,
but while the plates of A are separated by air, those of B are separated
by a medium whose specific inductive capacity is K. Let us suppose
that the charge per unit area on the plates of the condensers A and B
is the same. Then, since the capacity of the condenser B is K times
that of A and since the charges are equal, the potential difference
between the plates of B is only l/K of that between the plates of A.

Now if Vp is the potential at P, VQ that at Q, R the electric in-
tensity along PQ, then, whatever be the nature of the dielectric, when
PQ is small enough to allow of the intensity along it being regarded

as constant,

R.PQ=VP-VQ  ..................(1),

for by definition R is the force on unit charge, hence the left-hand side
of this expression is the work done on unit charge as it moves from
P to Q, and is thus by definition (Art. 16), equal to the right-hand
side of (1).

The electric intensity between the plates both of A and of B is
uniform, and is equal to the difference of potential between the plates
divided by the distance between the plates; this distance is the same
for the plates A and B, so that the electric intensity between the
plates of A is to that between the plates of B as the potential differ-
ence between the plates of A is to that between the plates of B. That
is, the electric intensity in A is K times that in B,

Consider now these two condensers. Since the charges on unit
area of the plates are equal the number of Faraday tubes passing
through the dielectric between the plates is the same, while the
electric intensity in B is only l/K that in air. Hence we conclude then therehe method a correction munt bo made <
